What is the most significant result of this study?
==================================================

![](open0004-0198-mu1.jpg)Our quantum chemical bonding analyses shatter a textbook model. Up till now, the explanation for the enhanced strength of the H-bonds between two *sp*^2^ hybridized monomers, such as adenine (A) and thymine (T) bases, has been attributed to a reinforcement by the π electrons, the so-called resonanceassisted hydrogen bonding (RAHB). But we prove RAHB is *not* the reason for this enhanced H-bond strength. Instead, our analyses identify that the main reason is the more stabilizing covalent component in such H-bonds which occur in the A--T DNA base pair. Besides getting the bonding mechanism right and explaining an experimentally observed trend, our work also highlights the value of molecular orbital (MO) theory in the realm of supramolecular chemistry.

What was the inspiration for this cover design?
===============================================

It was an association of Salvador Dalis surrealistic paintings with our finding that electronic orbitals hold together the "molecule of life". I learned about many of these paintings during my research stays in Girona when I visited the Dali museum in nearby Figueres.

How did the collaboration on this project start?
================================================

There is a long-standing collaboration between our two theoretical chemistry institutes, and S. Simon and I have been interested in H-bonds in general for a long time. Once, the idea arose to pinpoint the origin of the enhanced H-bonds in DNA base pairs using Kohn--Sham MO theory in combination with an approach in which, in a series of model systems, the aromatic nuclei of the DNA bases are stepwise reduced and saturated. Having a joint PhD student allowed us to tackle this intriguing fundamental question.

What other topics are you working on at the moment?
===================================================

I am working on various quantum chemical studies about bonding mechanisms in different self-assembly processes in supramolecular chemistry. Self-assembly is based on weak interactions, such as halogen- and H-bonding, commonly conceived as caused exclusively by van der Waals forces and/or electrostatic attraction. However, the stabilization associated with the aggregation process and the directionality of the resulting bonds are often driven by the covalent part of these interactions. A detailed understanding of the nature and bonding mechanism of halogen- and H-bonds can consolidate the theoretical foundation of supramolecular chemistry and provide valuable design principles.
